results indicate that CPP did not directly act on rat ileum to enhance calcium absorption. These peptides bind calcium, and the CPP-calcium complex which was not efficiently absorbed remained on the mucosal side of the tissue. In these conditions, the physiological role of CPP on intestinal calcium absorption could be only an indirect luminal inhibition of the precipitation of phosphate&horbar; calcium salts. This effect remains to be clearly established.
milk -intestine -peptide -transport Résumé &horbar; Action indirecte des phosphopeptides de caséines sur l'absorption du calcium par l'iléon de rat in vitro. Les phosphopeptides (CPP) de caséines sont des fragments phosphorylés extraits des caséines du lait de vache. Il a été montré que ces peptides qui fixent le calcium étaient susceptibles de stimuler l'absorption du calcium dans l'iléon de rat in vivo, probablement en inhibant la précipitation de (Fransson and Lonnerdal, 1983) .
Bovine casein is a mixture of aS 1' as 2 , Band x-caseins, phosphoproteins that contain 8-9, 11&horbar;13, 5, and 1&horbar;2 phosphate groups, respectively, for the common genetic variants (Mercier, 1981 ). An important fraction of the casein-bound calcium is associated with the phosphate groups. In addition, the phosphorylated fragments of casein, the casein phosphopeptides (CPP), were demonstrated to be released from casein by peptic&horbar;tryptic digestion in vitro or in the gastrointestinal tract during digestion in vivo (Mellander, 1950; Naito et al., 1972; Naito and Suzuki, 1974 (Mellander, 1950) . During luminal digestion of casein in rat in vivo, they are formed in the distal small intestine where both soluble calcium and calcium absorption are higher than in rats fed other dietary proteins (Lee et al., 1979 (Lee et al., , 1980 (Lee et al., , 1983 Sato et al., 1983 Sato et al., , 1986 (Mellander, 1950; Sato et al., 1983 Sato et al., , 1986 (Sato et al., 1986; Blake and Henning, 1988 Ca, whereas both free and total Ca remained unchanged in the serosal reservoir (Fig. 1 ) . In no case was there any modification in osmolarity in either the mucosal or the serosal reservoir (not shown).
There RP-HPLC analysis showed that CPP was a complex mixture composed of about 20 different peptides ( Fig. 2A) . This mixture was not modified after 50 min of incubation on the mucosal side of the rat ileum in vitro (Fig. 2B, C) .
Discussion
It is known that the most important part of the protein-bound calcium in milk is associated with phosphate groups of casein (Fransson and Lonnerdal, 1983) . The phosphorylated fragments of casein (CPP) were demonstrated to enhance the absorption of calcium in the distal small intestine of rat in vivo (Sato et al., 1986 (Nellans and Kimberg, 1978; Pansu et al., 1984; Favus, 1985 (Mellander, 1950 (Mellander, , 1963 On the other hand, it is known that calcium absorption can be inhibited by the precipitation of calcium phosphate salts during digestion in vivo and that CPP could probably prevent this precipitation (Mellander, 1950 (Sheikh et al., 1987 
